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UNISYS

DATE: September 140, 1997 Ravised PEM-97-029
TO: P. Huber 0,
FROM: K. Sahu300.1 T G
SUBJECT: Radiation Report on: AD362
Project: GOES-NGO/PQ
Job i EET78164
Project part = AD362
cc: R. Ross/d00, M. Sampson/3 11, AL Sharma'3 1L, R Operschall/ITT, €. Chin/ITT, L. Deemer/Unisys,
OFA Library/300.1

A radiation evaluation was performed an ADS82 (12 bit AT Converter) to determine the total dose tolsrance of
these parts. A brief summary of the test results is provided below. For detailed information, refer o Tabley |
through I'V and Figure 1.

The total dose testing was performed using a Co® gamma ray source. During the radiation testing, eight parts were
irradiated under hias {sce Figure | for bias configuration) and two parts were used as control samples. Lhe total
dose radiation levels were 10.0, 20.0, 35.0, 50.0, 73.0, 100.9, 125.0, 150.0 and 200.0 kRads.” 1he dose rate was
between 0.230 and 1.230 kRads'hour (0.069 to 0.36 Rads/sec.), (See Table I for radiation schedule,} After the
125.0 kRad exposure, the parts were annealed for 360 hours at 23°C. After the 130.0 kRad exposure, the parts were
stored without bias for several weeks before the 200 kRad exposure. After zach radiation exposure and annealing
treatment, parts were electrically tested according to the test conditions and the specitication [units™ listed in Table
[Il. Additionally, the biasing power supply current was monitored during each irradiation step.

Initial electrical measurements were made on 10 samples. Eight samples (SN"s 1, 2 {PMD, 168, 169, 170, 171, 172,
and 173 {Analog Levices)) were used as radiation samples while SN's 166 and 167 (AD) were used as control
samples. All parly passed alf tests during initial efectrical measurements.

Analog Devices Parts:

Adl parts passed all tests upon irradiation o 33.6) kRads. Wo significant degradarion was ohserved in any test
parareter.

After the 50.0 kRad irradiation, most parts marginally excceded the specifieation tmir of +0.500 1sb for DNL with
readings in the range 0of 0.513 10 0.605 1sb. All parts passed al! other tests.

After the 75.0 kRad irradiation, parts showed further degradation in DNL. Only SN 172 passed the DNL test, other
readings wers in the range of 0.515 to 1.017 lsb. All parts passed all other tests.

After the 100.0 kRad radiation, all parts failed the DNL test with readings in the range of 0.593 to 1.682 Isb, All
partis passed all other tests.

After the 125.0 kRad irradiation, ail parts failed the NI, test with readings in the range of 0.572 to 1.461 Ish. All
parts passed all nther tesis.

After anncaling the parts for 360 hours at 23°C, the parts showed significant recovery in DNL with only two pars
excecding the specification limit with readings of 0.835 and 0.584 Ish.

" The term Rads, as used in this document, means Rads (silicon). All radiation levels cited are cumnularive.
" These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no post-irradiatien
iimits at the time these tests wers performed.
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After the 130 kRad wradiation, the readings were similar to post 75 kRad lfevals with SN 172 passing DML and all
otlery i the runge o 0,327 w0 1.2235 [sb. All parts passed all other tests.

After silting without bias or 39 dayy, the parts showed no recovery with readings almost identieal to those for [50
kRads.

After the 200 kRad irradiacion, all parts except SN 173 {sce below) excecded the specification limit for DNL with
readings in the range of 0.629 t0 1.622 Ish. SN 173 suffered a catastrophic failure in TTL zero with a reading of
3241 Isb, CMOS_zero with a reading of 32.38 Ish, exceeded the specification limit for LE with a reading of 1.423
Ish, and exceeded the specification limit for DN with a reading of 19166 [sb. All parts passed all other tests.

PMIT Parts:

All parts passed all tests upon irradiation to 20.0 kRads. No significant degradation was observed in any test
parameter.

After the 55.0 kRad irradiation, both parts marginally exceeded the specification limit of 10.500 Isb for DNL with
readings of 0.734 and 0.615 Isb. Both parts passed all other tests.

After the 50.0 kRad irradiation, both parts continued to degrade in DNL with readings of 1,168 and 0.974 Isb. Both
parts passed all other tests.

After the 75.0 kRad irradiation, both parts showed significant degradation i DNL readings were 1,284 and 1476
lsh. Both parts passed all other tests,

After the 100.0 kRad irradiation, both parts further degraded i DNL with readings of 1999 and 2.376 1sb. SN 2
also excesded the specification limit of *0.500 Isb [or LE with 4 reading of 9.724 lsb. Buth purts passed all other
tests.

After the 125.0 kRad irradiation, both parts further degraded in both the LE and DML tests. Readings were 0.649
and 1.625 Isb for LE and 2.103 and 4.193 Isb for DNI.. Both parts passed all other tests.

After annealing the parts for 360 hours at 253°C, the parts showed significant recovery, but continued to fail I.E and
IINT.. Readings were (1.573 and 0.828 1sh for [LE and 1.885 and 2.447 Ish for DNL. Bnth parts passed all other
tests.

After the 150 kRad irradiation, both parts again continued to fail LE and DNL with readings of 0.647 and 0.863 Isb
for LE and 2.114 and 3.234 1sb for DINL. Doth parts passed all other tests.

After sittiing without bias for 39 days, the parts showed no recovery with readings almost identical to those for 130
kRads.

Aller the 200 kRad ircadiation, both pans again continued w Iail LE and DNL with readings of 0,665 and 1,328 lsb
for LE and 2.410 and 4.305 lsb {or DNL. Both parts passed all other tests.

Table IV provides a summary of the test results with the mean and standard deviation values for each parameter
after cach iradiation exposure and annealing step.

Any further derails about this evaluarion can be obtained upon request. If you have any questions, please call me at
{301) 731-8534,

o]
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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to emplovees of the Goddard Space
Flight Center (GSFC). This ducument may be diatribured outside GSFC onlv as
a courtesy to other government agencies and contractars. Any distribution of
this decument, or applivation or use of the informarion contained herein, is
expressly conditional upun, and is subject to, the following undarstandings and
limitations:

(a) The nformation was developed for gencral guidance only and is subject to
change dl any ume;

(b} The information was developed under unique GSFC laboratory conditions
that may differ substantially from sutside conditions:

(L) GSFC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions,

(d) Either GSFC or the manufacturer should not construe the information as a
representation of produet performance;

(e) Neither the Unitcd States government nor any person acting on behalf of the
United States government assumes any liability resulting from the applicalion or
use of the information,
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Figure [. Radiatign Bius Circuit for AD562
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Notes:

I, Vi =0V 1w 13V peak to peak square wave with |, = 1kHz.
2. Measure and record I belore and alter each radiation exposure.

Pin Configuration:
I: Wep FSWHIEY N 2 CMOSTTL Togic Threshold 30 Ref v, LO N 3 AMT Summing Junction 5+ ReFV, HITN & Vi =15V [N

7: Bipolar Offset £ IN B Bipolar Offset ROUT % DAC QUT 10 LY Span B 1120V Span B [2: GRIY
13 - 24: Bit 12 {L3B} [N to Bit L (M5B} IN
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TABLET, Part Information

Cieneric Part Mumber:
GQOES-NCWPG Part Number
Charge Number;

Manufacturer:

Lot Date Code (LDCY:

Quantity Tested:

Sertal Wumbers of Contrel Samples:
Serial Numbers of Radiation Samples:
Part Function;

Part Tachnology:

Packuge Style:

Test Equipment:

Test Engineer:

ATH5R2

AD352

CL78166

PMI, Analeg Devices
PMI: 8742, AD: 9647 A
10

166, 167 (AD)

1, 2 (PMI}, 168, 169, 170, 171, 172, 173 (A

12-bit A/D Converter
Bipular

24 Pin DIP

AS540

8. Morris

The manufacturer for this part guaranteed no radiation tolerance/hardness.



CARDREP A LSS sl

TABLE [I. Radiation Schedule for ADSA2

.. DATE

LYINITIAL ELECTRICAL MEASUREMENTS L. it

0.0 KRATVIRRADIATION (0.230 KRADSHOURY - e eeeeervrneis

POST-10.0 KRAD ELECTRICAL MEASUREMENT Lo e e e e e e e e eaen e

371200 KRAD (RRATHATION (0250 KRADSMTOURY oo iesims e ves i et en e nrms sreen st vess oo e e
POST-20.0 KRALD ELECTRICAL MEASUREMENT L.

4335 O KRAD IRRATLIATION (D230 KRADSHOURY L..ooisieescvsiiens oo cvaonsorscnscsnsines s snssvesenss seerensreenes
.. 0641997

POST-350 KRAD ELECTRICAL MEASURLMENT .ot vt e e

33 20.0 KRAD IRRADIATION (0.250 KRADS/HOUR} ...
POST-50.0 KRAD ELECTRICAL MEASUREMENT ...,

£) 73.0 KRAD [RRADIATION (0750 KRADSTIOUR) Lot cevesrnn s sers s sess s eresss rnse s s s enessanoas 1nns
POST-75.0 KRAD ELECTRICAL MEASUREMENT oot v e s sttt v e esnn s s

THI000 KRAD IRFADIATION (1250 KEADS/HOUR) o e
POST-100.0 KRAD ELECTRICAL MEASUREMENT i,

811250 KRAD [RRADIATION (1.250 KRADSMIOUR) .ooiie e e e eee e s e

POST-125.0 KRAD CLECTRICAL MEASUREMENT ...,

9) 360 HOUR ANNEALING @257C .,
POST-360 HOUR ANNEAL ELECTRICAL MEASUREMENT .

061597

UG/ 16497
0a/ 1797

06/17/97
06/18/07

i 18797

81597

0620797

e BO23097

00/25/97

25797
062797

ceus TR 19T
e FHQ3597

e DTH03/97
- 07122/97

103 1300 KRAD TRRADTATION (1230 KRADS/HOURY Lo e e e e e e e e e

POST-150.0 KRAD ELECTRICAL MEASUREMENT oot s i

11338 BAYS UNBIASED @25°C ..
POST-39 DAYS UNRIA SFT‘) FI.ECTRICAL MEASUREMENT .

123 200.0 KRAD I[READIATION (1.250 KRADS/HOUR] ........
POST-200.0 KRAD ELECTRICAL MEASUREMENT ...

Effective Dose Rate = 130,000 RADSM0 DAYS — 1563 RADSHOUR-0.043 RADSSEC.

07723197

- 0725097

L OT25097
. 0903097

weeenne UBA03/97
. D9N05/97

The 200 kRad run is not incfuded in this ealenlation due to the extreme time differcnec between steps,

PARTS WERE IRRADMATED AND ANNEALED UUNDER BIAS, SEE FIGURE 1.
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lable U1 Electrical Characteristics of AD3A2 /|

Forall tests: Vee=3V, Vz=-15V, AGND and DGND=0V, V. =10V unless atherwise specified.

MNares:

B

21

Test Speec. Lim.
¥ Parameter Svmbal {Inits ~ Tear Canditions pabhyl max
t [ +Supply Currear lec | mA [ TTL, V, = 15V, V,, = logic | = 2.0V, V.= 13V 38 17180
S “Supely Camramt | T mA | CMOS, Vy = 13V, V= fogic | = 0.0V, Ve=15¥ 30 b 180
3 | -Supply Cument e L mA [ TTL. V. = 15V, V,,, = logie 0 = 2.0V, V.= 15V 250 30
4 ~Supply Lurrent 2 mA | CMOS, V= 13V, V. = logic 0= 0.0V, V =-13V =254 -3.0
6-17 | [nwut Curren High [ Tk uA | v, =13V, Pin 2 tied 10 Pin 1, Lo [ 1000
I | V= logic ] = 10.5¥
1820 | Input Comrent Law ) [] uA | V=[5V, Din 2 tied to Din 1, 2000 [0
Ve =logic | =0V
3p Zaio Scale Cumreat | TT1. zern Ish | v, =logic U=UV.V, =0V 20 20
31 | ZeroScale Current | TMOS_zero Isb | ;= 15V, Pin 2 tied to Pin i, =20 20
u o C | ¥ =logic0 =0V, ¥V, =0V
32 Linipolar Curput U lout A | Unipolar mode 14 -1.4
Lurrent
34 | Power Supply P3sl fsh | Unipelar mode, T°1L, ¥, =3 H).5Y, -0.328 | 0328
Sensilivity V= logic 1 and ) :
35 Pawer Supply . Pss2 lsb | Unipolar mede, CMQOS, V=13 21.3V, -0.328 U.324
Sensitlvity V= logic [ and 0 -
36 { Vower Supply Pss lsb | Unipolar mode, CMOS, V=5 +0.5V, -1.310 | 1310
Sensitivity er = logic 1 and 0
37 | Linearity Error LE Isb | Unipolar mode -0.300 | 0.500
38 Bitl. Monlinearity DML |5k Vnipolar mode -0.500 0.500

These are the manufacrurer’s non-irradiated data sheet specification limits. The manufacturer provided no posi-
irradiation limits ar the time the tests were performed

There are no tests 5 or 33.
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